INTRODUCTION
Dairy products are good matrices for probiotic inoculation (FERNANDES PEREIRA & RODRIGUES, 2018) . Their components (ingredients) are sources of protein, minerals, and vitamins that provide favorable environment for the development of probiotics (HE & HEKMAT, 2014 ; VAN HOOIJDONK & HETTINGA, 2015) . Yogurts, milk-based beverages, and fermented milks are among the top, major probiotic foods consumed worldwide. However, food should contain an adequate Andrade et al. concentration of probiotics; i.e., above 10 6 UFC/g when consumed in order to have a beneficial effect on health (LOURENS-HATTINGH & VILJOEN, 2001; JAYAMANNE & ADAMS, 2006; FERNANDES PEREIRA & RODRIGUES, 2018; PEREIRA et al., 2018) . Recent studies indicated that continuous consumption of probiotic foods promotes a number of benefits including balance of intestinal flora as well as increased resistance against pathogenic (ZHENG et al., 2014; ZOUMPOPOULOU et al., 2017) . The Lactobacillus acidophilus strains are commonly used in milk products that produce organic acids (lactic acid, acetic acid, etc.) contributing to the balance of the intestinal flora (YERLIKAYA, 2014) . In addition, strains of Bifidobacterium animalis subsp. lactis promote various health-related effects including resistance to pathogenic microorganisms (MOTA et al., 2015) . Strains of Streptococcus thermophilus which are starter cultures in the production of yogurts have been reported as having probiotic potential. It has shown that these bacterial strains have beneficial effects to the health of humans such as prevention of gastritis and relief of lactose intolerance (KIANI, 2006; PRADO et al., 2008; MOKOENA et al., 2016; URIOT et al., 2017) .
These potential multiple functional properties have resulted in an increased production of different types of fermented milk including those with fruits, nuts, herbs, and fibers in order to meet the increasing consumer demand (SHORI & BABA, 2013; ZHANG et al., 2016; SU et al., 2017) .
Fruit juices as well as dairy products offer several advantages for probiotic microorganisms (FERNANDES PEREIRA & RODRIGUES, 2018) . They are a rich source of nutrients (antioxidants, minerals, and vitamins) and their natural sugars contribute to the growth of probiotics. Citrus juices, especially orange juice, are sources of vitamin C and bioactive compounds with a wide range of biological activities and potential health benefits (LI & SCHLUESENER, 2017) . Vitamin C and beta-carotene which are present in juices may help prevent cancer since they confer a protective effect on cells against free radical damage, retarding cellular aging (CITRUSBR, 2017) .
Brazil accounts for 34% of orange production and more than half of the global production of juice considering the last 5 harvests. According to worldwide survey carried out by the US Department of Agriculture (USDA), Brazil contributes to 76% of the world's commercialization of orange juice consolidating itself as the most important global supplier of this noble food product.
Nevertheless, only 3% of the average of the last 5 harvests were consumed in the domestic market whereas the remaining 97% were destined for export (FAVA NEVES & TROMBIN, 2017) .
Banana, papaya, mango and other fruits are large fruit crops of tropical and subtropical areas (ALI et al., 2004; SAÚCO et al., 2014) which juices have high nutritional value (MEGÍAS-PÉREZ et al., 2014) . Brazil is the largest producer and exporter of papaya catering to demanding markets such as the United States and Europe (SEBRAE, 2016) . Ripe fruit pulp is used in the food industry to produce preserves, jellies, jams, juices, and nectars which are combined or not with other tropical fruits as well as puree by aseptic process or frozen (SEBRAE, 2016) . In addition, papaya is a good source of calcium and an excellent source of provitamin A and vitamin C (SEBRAE, 2016) .
Descriptive analysis has been the main tool of sensory science to obtain detailed, reliable and reproducible data to describe the sensorial profiles of food products (ALEXI et al., 2018) . Within the product profile, a fundamental step is the selection of a formulation that is aligned as much as possible with the consumer preferences ( VAN KLEEF et al., 2006) . The CATA or "check-all-thatapply" questionnaire has been increasingly used as a fast method to obtain food and non-food product profiles (VARELA & ARES, 2014) . The method was used for the first time in market research in order to understand the consumer's perception of one particular brand (GRYGORCZYK et al., 2017) . Due to the simple application, small requirements of cognitive effort and the rapid response of the sensory characteristics of the products assessed by the evaluators (consumers/tasters), the CATA questions, when compared to the several existing methods of sensorial analysis, gained popularity among researchers (ALEXI et al., 2018) . In addition, CATA is a non-holistic method, i.e. the individual evaluates the sensory characteristics of the product. Simultaneous evaluation of all samples is not necessary in this method which makes it suitable for large product groups and/or when the monadic presentation order of samples is required (ARES, 2015) .
The present study aimed to develop a papaya and orange flavored fermented dairy beverage mixed with probiotic culture and to identify the most appropriate formulation from a sensorial and nutritional standpoint.
MATERIALS AND METHODS

Preparation of papaya and orange flavored fermented dairy beverages added with a ABT-5 mixed culture probiotic
The preparation of the dairy beverages followed the flowchart adapted from MASSON (2010) presented in figure 1. Skimmed raw milk was replaced by skimmed UHT milk. The fermentation time that was shortened from 210 min to 150 min.
For the processing of the fermented dairy beverage with the addition of probiotics, the milk substrate was first made using whey powder (ALIBRA) and skimmed UHT milk (REGINA) purchased from local supermarkets and kept at room temperature until beverage started being produced. Petrópolis mineral water was purchased from supermarkets located in Barra da Tijuca neighborhood, municipality of Rio de Janeiro, State of Rio de Janeiro (RJ), southeast Brazil, and transported to the facilities of EMBRAPA Food Agri-industry A located in Rio de Janeiro, RJ, southeast Brazil.
Mixed probiotic culture ABT-5 (Christian Hansen) was used in composite powder of Bifidobacterium animalis subsp. lactis BB-12, Lactobacillus acidophilus LA-5, and Streptococcus thermophilus. As for the flavoring, pasteurized papaya flavored (MAISFRUTA) and orange flavored (BELA ISCHIA) commercial pulps, both products purchased from the Central Supply Store of Rio de Janeiro State (CEASA), southeast Brazil, and transported to EMBRAPA where they were kept at freezing temperature (-18±1°C) until processing time. Commercial refined sugar (Açúcar União) was used to sweeten the beverage.
In order to obtain the beverage, first the milk substrate was prepared which consisted of the reconstitution of 9g/100 mL of whey in mineral water, added of UHT milk followed by heating in oven at 43°C per 150 minutes for fermentation until reaching the pH=4.6±0.2. After fermentation, the milk substrate was transferred to B.O.D until the temperature reached 10°C. Then pulps and sugar were added to the milk substrate according to each formulation to be evaluated. For all samples, 0.5g of probiotic mixed culture (ABT-5) was added to 1L of the prepared beverage; i.e., 0.5 g of the probiotic was added to 700 mL of milk substrate in order to proceed with the fermentation. Six formulations of papaya flavored fermented milk beverage as shown in table 1 were prepared with the following coding: A (180 mL of papaya pulp, 120 mL of orange pulp, and 40 g of sugar), B (150 mL of papaya pulp, 150 mL of orange pulp, and 40 g of sugar), C (180 mL of papaya pulp, 120 mL of orange pulp, and 70 g of sugar), D (150 mL of papaya pulp, 150 mL of orange pulp, and 70 g of sugar), E (180 mL of papaya pulp, 120 mL of orange pulp, and 100 g of sugar), and F (150 mL of papaya pulp, 150 mL of orange pulp, and 100 g of sugar). Subsequently, the beverage was bottled in sterile bottles and stored under refrigeration at 5 ± 1 °C for 24 h.
Microbiological analyses
25 mL aliquots of each milk beverage sample were aseptically put into sterile plastic bags, were prepared in tubes containing 9.0 mL of 0.1% peptone water. In addition to the enumeration of probiotics, the following analyses were performed: counting of thermally tolerant coliforms at 45ºC according to AOAC (2000) using Petrifilm TM CC plates (3M Company, St. Paul, MN, USA) and determination of molds and yeasts, coagulase positive Staphylococcus counts and Salmonella spp. performed in a microbiology laboratory on day 1 and day 7 of storage using a methodology adapted from TOURNAS et al. (2001) and HITCHINS et al. (1998) , according to the normative instruction no. 62 (BRASIL, 2003) .
Enumeration of Lactobacillus spp.
Analysis of L. acidophilus in milk beverages was performed by complete homogenization of 25 mL of sample with 225 mL of peptone water. At least three 1:10 serial dilutions of the dairy beverage in peptone water were inoculated deeply in two De Man Rogosa Sharpe agar plates (MRS). Enumeration was conducted after incubation in aerobiosis at 37°C for 72h (ASHRAF & SHAH, 2011) . Countings were performed on day 1 and day 7 of refrigerated storage (5±1°C). Results were expressed in CFU/mL and analyzed statistically through analysis of variance (ANOVA) using XLStat software (version 2016) in order to assess if there was a significant difference between the microbial counts in the samples of the different beverages at each evaluated storage time and for each beverage at different times. In case of a significant difference, the Tukey test was used in order to investigate the presence of significant differences between means at a significance level of 5%.
Microbiological processing and analysis were performed in duplicate. For each dilution, plating was performed in duplicate with two replicates of the process in order to increase results reliability of.
Acceptance evaluation and sensory characterization
Ninety consumers of dairy products with ages between 18 and 65 years old were invited to participate in the study;(58% of these consumers were men. For such purpose, individuals had to enjoy drinking dairy beverages and be consumers of dairy products at least occasionally. The test was carried out in the individual booths at the Laboratory of Sensory and Instrumental Analysis of Embrapa Food Agri-industry (Rio de Janeiro, RJ, Brazil) under white light. The Fizz software (Biosystems, version 2015) was used for data collection. A sample was served monadically to each vollunteering participant in a 50 mL plastic cup coded with a three-digit number at 8±2 o C according to CATA terms and presentation sequence. Participants evaluated the overall acceptance of the samples using a structured 9-point hedonic scale questionnaire for sensory evaluation which ranged from "dislike extremely" (1) to " like extremely" (9). Then vollunteers were asked to list all CATA terms they considered appropriate to describe samples. CATA terms were identified in a preliminary study by 10 trained evaluators and consumers of dairy products (yogurt and dairy beverages) and included: acidity-acid, low acidity; sweetness-very sweet, sweet, sweet/acid balance; consistencygood consistency, poor consistency/watery; color -attractive color; flavor: fermented flavor, orange flavor, and papaya flavor; scent: fermented scent, sweet scent, mild scent; appearance: homogeneous appearance; sandy appearance.
After participants evaluated the 6 samples of papaya flavored and orange flavored probiotic fermented milk beverage, these individuals were asked to identify the terms that they considered more appropriate to describe the ideal dairy beverage and to fill out a sociodemographic questionnaire.
Statistical analysis of data
A XLStat software (version 2016) was used for the statistical analyses. Acceptance data A -Fermented dairy beverage with 4% sugar, 60% papaya pulp, and 40% orange pulp; B -Fermented dairy beverage with 4% sugar, 50% papaya pulp, and 50% orange pulp; CFermented dairy beverage with 7% sugar, 60% papaya pulp, and 40% orange pulp; D -Fermented dairy beverage with 7% sugar, 50% papaya pulp, and 50% orange pulp; E -Fermented dairy beverage with 10% sugar, 60% papaya pulp, and 40% orange pulp; F -Fermented dairy beverage with 10% sugar, 50% papaya pulp, and 50% orange pulp.
were analyzed with Analysis of Variance (ANOVA) considering sample and consumer as cause of variation at the significance level of 5%. The Tukey test was applied to assess if there was a significant difference between the averages considering P≤0.05. The Internal Preference Map was used to illustrate individual consumer acceptance of fermented milk drink samples. The Cochran's Q test at the level of (P≤0.05) was used to determine which attributes of CATA issues most influenced samples sensory characterization.
RESULTS AND DISCUSSION
Probiotic enumeration
To be considered a probiotic, the product should present a concentration of probiotic microorganisms above 10 6 CFU/g (JAYAMANNE & ADAMS, 2006 ) of viable probiotic bacteria and can; therefore, be considered probiotic.
At the initial count, sample E, with 8.12 log CFU/mL, sample F, with 8.09 and sample C, with 8.05 log CFU/mL of viable microorganisms, were the ones that presented the highest number of probiotics. There was no difference between these samples. Similar behavior was also observed on the 7 th day of storage under refrigeration in which the same samples E, F, and C presented 7.88, 7.85, and 7.87 log CFU/mL respectively, maintaining the highest concentration of viable microorganisms. Samples A, B, and D presented significantly lower counts in both analyzed times. Sample B had the lowest levels which were significantly different from the other samples. COSTA et al. (2014) reported high counts for S. thermophilus (8.99 log CFU/mL), L.delbrueckii ssp. bulgaricus (7.83 log CFU/mL), and L. acidophilus (8.99 log CFU/mL) in goat milk-based yogurts after fermentation. Similar results were reported for S. thermophilus (9-11 log CFU/mL) and L. bulgaricus (8-9 log CFU/mL) in yoghurts prepared from sheep milk (COSTA et al., 2014; BALTHAZAR et al., 2016) . MACHADO et al. (2017) carried out a study on yogurt produced with goat milk with honey. These authors obtained approximately 8.5 log CFU/mL for L. acidophilus on the first day of refrigeration of the product. All the studies cited attributed the development of L. acidophilus to a minimum amount of sugar in the formulations. Similarly, results presented in table 2 suggested that formulations with higher sugar levels (7% and 10%) achieved a higher L. acidophilus count during refrigeration.
Deteriorating and pathogenic microbiological profile
Technical regulation on microbiological standards for food establishes that the acceptable Table 2 -CFU/mL enumeration of Lactobacillus spp. during storage § .
----------------------------------------------------Samples of fermented dairy drink taste papaya and orange------------------------------------------
Time ( Means with equal uppercase letters on the same line do not differ significantly from each other (P> 0.05).Means with equal lowercase letters in the same column do not differ significantly from each other (P> 0.05). A: Fermented dairy beverage with 4% sugar, 60% papaya pulp, and 40% orange pulp; B: Fermented dairy beverage with 4% sugar, 50% papaya pulp, and 50% orange pulp; C: Fermented dairy beverage with 7% sugar, 60% papaya pulp, and 40% orange pulp; D: Fermented dairy beverage with 7% sugar, 50% papaya pulp, and 50% orange pulp; E: Fermented dairy beverage with 10% sugar, 60% papaya pulp, and 40% orange pulp; F: Fermented dairy beverage with 10% sugar, 50% papaya pulp, and 50% orange pulp. Andrade et al. limit for coliforms at 45 °C is 5.0 x10 3 whereas the acceptable limit for Staphylococcusaureus is 1.0 x10 3 . For Salmonella spp., the requirement is that the product does not present any count of this microorganism;i.e.,this microorganism should not be present in the product (BRASIL, 2001) . As shown in table 3, analyses of coagulase positive Staphylococcus and coliforms at 45°C remained within the required standards, and presented counts lower than 1.0x10 1 for all samples analyzed on the first day of refrigeration storage. The same can be observed in the analyses of composite samples for Salmonella sp. In which all the results were absent for all the samples in question.
Sensory acceptance
After the microbiological evaluation of coliforms at 45 ºC, Salmonella sp. and Staphylococcus aureus according to Brazilian legislation, the acceptance study was carried out with the participation of 90 consumers. Averages and standard deviation of acceptance are presented in table 4. Beverages that presented in their formulations a higher percentage of papaya pulp with lower and intermediate sugar levels were the most accepted ones. They did not differ significantly from the beverage with the balance of papaya pulp and orange pulp. The beverages with the highest level of sugar in its formulation were the least accepted by these individuals.
Sample C (mean 6.9), sample A (mean 6.7), and sample D (mean 6.4) reached the highest mean values for acceptance and did not differ (P>0.05) from each other. MATOS (2009) prepared 6 formulations of milk beverage with 25% of graviola pulp with different amounts of sugar (12%, 14%, and 16%). Results showed that a concentration of more than 12% in beverages decreased the preference of consumers since the sweetness excelled to the flavor and scent of graviola. In contrast, beverages E and F were the least preferred by consumers in this study. JOHANSEN et al. (2011) corroborated in their study "Motivation to choose and perceive healthy dairy products with reduced calories. A cross-cultural study" that consumers' top, main reasons for choosing low-calorie yogurts and cheeses were related to low fat, health, and taste. In addition, they also had an influence on weight control, nutritional aspects, availability, and lifestyle. The study group presented in table 5 was composed of male consumers (58%) and women consumers (42%) mostly (54%) aged 18-25 years old and 26-35 years old, young adults with high level of schooling (54% of these individuals had postgraduate degrees). Awareness of the benefits of balanced diets leads to healthier consumption habits and health care, exercising and, as a result, reflects in choices for products with different nutritional characteristics. Evidently, the sensorial characteristics of the samples may influence the preference. In this study, there was a preference for samples with low sugar level in detriment to samples with high sugar content (E and F).
Results of the present study showed the preference among consumers for samples with lower sugar contents and intermixtures in counterpoint to the sweeter samples. Vollunteers leaned towards samples with higher proportion of papaya in its formulation as observed by the Internal Preference Map presented in figure 2.
The 6 samples are shown in figure 2 (a) and the distribution of the 90 consumers are shown in figure 2 (b) . The sum of components 1 and 2 (F1 and F2) represented 63.39% of the variation of the data. Based on the data presented in figure 2 (a), with the first component (F1: 45.97%), we are able to identify the proximity between samples A, C and B, D located to the right of the X axis. In contrast, samples E and F located on the opposite side of the axis denote negative correlation with the samples mentioned above. It is observed that the distribution of the consumers presented in figure  2 (b) is accentuated to the right of the X axis in which samples with 40g or 70g of sugar and 180 mL of papaya pulp and 120 mL of orange pulp or 150 mL of papaya pulp and 150 mL of orange pulp are located. These observations suggested that these samples were the most accepted ones by consumers. Consumers are expected to reject products that have sugar reduction because they do not meet sensory expectations even though these products are healthier in comparison with ordinary products (CIVILLE & OFTEDAL, 2012) . Therefore, emphasizing healthrelated claims that there has been a reduction of sugar in the product may generate negative sensory expectations and decrease consumer acceptance (BRUNNER et al., 2010; LÄHTEENMÄKI et al., 2010) . In contrast, according to VERBEKE (2005) and CIVILLE & OFTEDAL (2012); although, most consumers are not willing to give up the sensory aspects of food even if their consumption is harmful to health, a particular consumer niche more concerned with health can react positively to claims about reduced sugar consumption.
According to table 6, attributes most often checked by consumers in the questionnaire were attractive color, orange flavor, and good consistency. For the best evaluated samples (samples A, C, and D), the attributes related to fruit flavor and good consistency were the most cited ones by tasters which may have contributed to the means of acceptance obtained in this study. In turn, for the samples with the lowest averages of acceptance (E and F), the most cited attributes were fermented flavor, attractive color, and acidity. Figure 3 shows the main attributes with the greatest impact on the evaluation of fermented milk beverage samples. Cochran's Q test was used to determine which attributes influenced the means of acceptance of samples (MANOUKIAN, 1986) .
For sample A, with the second highest mean of acceptance in our study, the good consistency and equilibrium attributes raised the mean acceptance. In turn, mention was made to the verysweet attribute as a negative factor and decreased the aforementioned mean. In sample B, the good consistency and equilibrium (balance) attributes were determinant in the sample mean. With regard to sample C, the very sweet attribute negatively influenced the evaluation of said sample. However, it was still the one that presented the highest mean of acceptance among all 6 samples of the study; although, it did not differ from beverages A and D. Similar to sample A, the attribute has equilibrium (it is well-balanced) and good consistency were those that contributed positively to the sample mean. For beverage D, the attributes of goodconsistency and equilibrium (balance) were determinant in the mean of the sample and showed to be the only one that does not present a specific Table 4 -Averages and (standard deviation) of acceptance § of the samples of fermented milk beverage.
Acceptance ( c §Validated in a 9-point hedonic scale ranging from 1 (dislike extremely) to 9 (like extremely). Same letters in the same row did not differ significantly (P ≤ 0.05) by the Tukey test. A: Fermented dairy beverage with 4% sugar, 60% papaya pulp, and 40% orange pulp; B: Fermented dairy beverage with 4% sugar, 50% papaya pulp, and 50% orange pulp; C: Fermented dairy beverage with 7% sugar, 60% papaya pulp, and 40% orange pulp; D: Fermented dairy beverage with 7% sugar, 50% papaya pulp and 50% orange pulp; E: Fermented dairy beverage with 10% sugar, 60% papaya pulp and 40% orange pulp; F: Fermented dairy beverage with 10% sugar, 50% papaya pulp and 50% orange pulp. Table 5 -Consumersociodemographic profile (%). Female  42  38  Male  58  52  Age  18-25  23  21  26-35  31  28  36-45  17  15  46-55  19  17  56-65  8  7  >66 2 attribute as impacting in the decreasel of the mean of acceptance. Samples E and F were the ones with lower means of acceptance and were similar with regard to the attribute low consistency. In 3 of the 6 samples analyzed, the inconsistent attribute was mentioned as a negative factor, thus influencing the acceptance Table 6 -Frequency (%) that each of the terms of the CATA questions was checked for sensory description of the fermented milk beverage samples.
- A: Fermented dairy beverage with 4% sugar, 60% papaya pulp, and 40% orange pulp; B: Fermented dairy drink with 4% sugar, 50% papaya pulp, and 50% orange pulp; C: Fermented dairy drink with 7% sugar, 60% papaya pulp, and 40% orange pulp; D: Fermented dairy drink with 7% sugar, 50% papaya pulp, and 50% orange pulp; E: Fermented dairy drink with 10% sugar, 60% papaya pulp, and 40% orange pulp; F: Fermented dairy drink with 10% sugar, 50% papaya pulp, and 50% orange pulp. means of the samples. In contrast, good consistency and equilibrium (it is well-balanced) attributes were mentioned as positive in all samples.
CONCLUSION
Orange flavored and papaya flavored fermented milk beverage with mixed probiotic culture was adequate for the microbiological safety requirements at the earlier stages of refrigeration. It is; therefore, feasible to provide the functional characteristics concerning the viability and the required population of probiotic microorganisms. Use of probiotics in conjunction with formulations with higher sugar levels as shown in previous studies published elsewhere by other authors showed the highest enumerations of L. acidophilus and sensorially obtained the lowest averages of global acceptance. Samples A (40 g of sugar, 180 mL of papaya pulp, and 120 mL of orange pulp) and C (70 g of sugar, 180 mL of papaya pulp, and 120 mL of orange pulp) were described by the CATA questions as having good consistency, balance, soft scent, attractive color, and homogeneous aspect. In turn, samples E (100 g of sugar, 180 mL of papaya pulp, and 120 mL of orange pulp) and F (70 g sugar, 150 mL of papaya pulp, and 150 mL of orange pulp) showed a correlation with attributes low consistency and acidic. The higher added sugar content seems to have been determinant for the low mean acceptance. It should be considered that additionalin-depth studies are conducted with correlation between consumer behavior and decreased amounts of sugar in foods. Considering the current trends for reducing sugar content in food formulations and consequently contributing to the continuous decrease of sugar consumption, e formulation A (with 40 g of sugar, 180 mL of papaya pulp, and 120 mL of orange pulp) as the "ideal" for the development of the beverage, even if statistically it did not present significant difference with sample B (with 70 g of sugar, 150 mL of papaya pulp, and 150 mL of orange pulp).
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